Centrifugal Migration and Transportation of Subdermally Injected Colloidal Gold A Light and Electron Microscopic Study in Mice, and in Normal and Psoriatic Human Subjects by Gerard, Arpad G. & Tyler, H. Yale
CENTRIFUGAL MIGRATION AND TRANSPORTATION OF
SUBDERMALLY INJECTED COLLOIDAL GOLD
A LIGHT AND ELECTRON MICROSCOPIC STUDY IN MICE, AND IN NORMAL AND
PSORIATIC HUMAN SUBJECTS*
ARPATJ 0. GERARD, M.D. AND H. YALE TYLER, M.D.
Subdermal injection of relatively insoluble
suspensions of corticosteroid crystals constitutes
effective therapy in selected cases of psoriasis
and other dermatoses (1, 2, 3, 4, 5), and has
renewed interest in the relationship of the
subcutaneous tissue to the overlying skin with
special reference to the conveying of insoluble
material. For this purpose, we carried out this
study by injecting subdermally a suspension of
colloidal gold, both in mouse and human skin.
MATERIALS AND METHOD
A. 16 Mosher type young white male mice
(average weight of 20 grams) were evenly
divided in 4 groups. Each group was started on
different days and kept in separate cages. A
suspension of colloidal gold (Aurcoloid, Abbott)
was used. Each animal received a single injection
of 1 ml of the suspension into the loose subcu-
taneous tissue of the middle of the back. The
material was infiltrated in a fanwise fashion in
order to have an evenly distributed area under
the skin. In the last group 1 ml of % triamcino-
lone diacetate suspension was injected in the
same area 10 minutes prior to the gold injection.
Skin specimens were removed for study from
the injected area by cutaneous punch. In each
group, the mice were used in a rotating fashion.
Biopsy removals were performed in each group
at half, one, two, three, four, and 24 hours,
then continued with two, three, five, seven,
fourteen, and twenty-eight days following the
injections. The sections were stained with
hematoxylin and eosin.
For electron microscopic studies, specimens
were taken at 4, 24 hours and 5 days following
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injections. The specimens were fixed in buffered
1 % osmium tetroxide and embedded in meth-
acrylate and sectioned in the standard way.
B. 0.5 ml of the colloidal gold suspension was
infiltrated subdermally into the upper layer of
the loose subcutaneous tissue over the lower
abdomen of a normal man and under the lesion
in a psoriatic patient. Specimens yjere removed
5 and 24 hours following injections.
RESULTS
A. The results in the first three groups of
mice and in the last group which was pre-treated
with triamcinolone were essentially the same.
The biopsy specimens taken half hour after
injection showed normal skin and microscopically
no gold particles could be detected above the
scanty layer of the subcutaneous muscle tissue,
below which the gold was deposited. In the
specimens removed at 1 hour, one specimen
shows some gold granules above the muscle
layer. At 2 hours, gold granules are visible extra-
and intracellularly in 2 specimens up to half
distance between the muscle and epidermis. The
intracellular granules are engulfed by phagocytes
(macrophages). At 3 hours, three sections showed
variable amount of gold migrating generally to
the mid-dermis area. In one specimen, few free
granules reached the subepidermal region. In
the 4 hours biopsy material, in 3 specimens the
gold granules reached the subepidermal layer
and in 1 specimen just below the corium. At 24
hours, all the specimens showed many granules
above the muscle, appreciable quantity of gold
in the lower half and fair amount in the upper
half of the dermis up to the basement membrane.
Biopsy specimens obtained at 2 days show similar
pictures as at 24 hours .At 3 days, in one speci-
men only, a few graiules appeared in the epi-
dermis in the intercellular spaces. No substantial
changes were noted otherwise at 3, 5, 7, and 10
days, except that more of the larger aggregated
granules are visible, especially in the lower
dermis. By 14 and by 28 days, fewer gold granules
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are visible in the upper half of the dermis as
compared with the earlier sections and only
occasional granules are seen immediately below
the epidermis.
The electron microscopic examination of the
sections taken at 4, 24 hours and 5 days following
injections did not reveal anything not previously
observed with the light microscope. Gold could
not be detected in the epidermis in any of the
sections. The gold granules could be seen in the
cytoplasm surrounding the nucleus, but not
invading it.
CONCLUSIONS AND SUMMARY
To study the migration and the transportation
of subdermally injected materials in the skin,
a suspension of colloidal gold was injected sub-
dermally in mice, and in a normal and in psoriatic
human skin. Its sequential change from a half
hour to 28 days was observed with the light and
the electron microscope. These experiments
revealed that a part of the injected gold moved
uniformly in a centrifugal direction up to the
basement membrane infiltrating the whole
corium. The gold granules reach their destination
partly by migrating extracellularly between the
fine spaces and partly by being transported by
phagocytosed cells. Some of the gold granules
migrating extracellularly to the corium are taken
up by a few fibroblasts. This centrifugal migra-
tion and transportation proceeded uniformly in
the skin of mice, as well as in the psoriatic and
normal human skin. Not later than 24 hours
following injections, all the skin sections showed
that the gold granules had invaded the whole
corium and had reached the basement membrane.
At 28 days, most of the gold granules were still
visible in the corium. The basement membrane
acted as barrier, restricting the penetration of
the gold into the epidermis.
These results support the hypothesis that the
subdermally injected, relatively insoluble, corti-
costeroid crystals infiltrate the corium in a
manner similar to that of the insoluble, inert
gold granules.
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